YSTEMS C ORP. 



FERENCE CARD I 



Z80 




MicnopROCEsson 

'iSO a ftagisnifsd Tno«rwk at Z.ic^ in; 
c 1981 SHIRL£Y A. « PAUL P. NANOS 

ASSUM H 

MICRO 



SCCONOS 



YOUR 
TIME 



i.a> 

1.50 



2 A 
B 

C 
O 
E 



7-4+3 

8=5+3 
9-4+5 
10=4+6 



1.75 



2.50 



3 A 
B 

C 
D 
E 
F 
Q 



10=4+3+3 
11-4+3+4 

11- 4+4+3 
11=5+3+3 

12- 4+3+5 
12=4 + 4->^4 
13=5^3+5 



2.50 

zn 

am 
m 



4 A 
B 

C 

o 

E 
F 



13-4+S+3+3 
14=4+4+3+3 
15-4+4+4+3 
15-4+5+3+3 
10^4+4+3+5 
10-4+5+3+4 



3.2S 



4JBD 



5 A 
B 
C 
D 
E 
F 
O 
H 



ie-4+3+3+3+3 

17- 4+3+4+3+3 

18- 4+4+3+4+3 
10-4+3+4+3+5 
1S-4+4+3+5+3 
20=4+4+3+5+4 
21-4+4+3+8+S 
21-4+S+3+4+B 



4.00 
4.2S 
4.S0 
4.75 
4.75 
5.00 
5.2S 
5.25 



6 A 



20=4+4+3+3+3+3 S.O0 
23-4+4+3+4+3+S 5.7S 
H-4 + 4+3+S+4+3 5.75 



To Calcultte Your Own Timing: 

|4MHZ/Your MHZ)* Micro S«c. = Actual Microsac For Your Computer 
(Made entry on right In chart abo«B( 



1^ 


IaDC— Add Witt) Carry. 




SBC— Subtract 


Mlth Carry. 




OPERANDS: (r = 


A, S, C, D, E, H, or y 










A,/mm" 












A,ffJt+tfj" 










Condition Sat: YES 


ADD— Add. 






OPEAANOS: (r = 


A, fl, C, D, £, H, or tj 






HL-BC fx BC 




AJmm" 






A-fHU" 






A^/X+dJ^ 






A^'ir+d)=^ 




Conoitio/1 Set: YES 1 


SUB — Subtract from Accumulator. 




OPEHAMDS: (r = 


A, S, C, 0, E, H, or ij 




r'* Imm" 


fHtj" f/X+dJ=^ 








Condition Set: YES | 


DEC — Decremant 




INC — Incramant 




OPERANDS: ff = 


A, fl, C, 0, £, H, or LJ 




r'* 


BC 


















IX'^ 








Condition Set: YES 




5p.c 


(Not tor Regial»r Pairs) | 



1 STORE flEGISTER-INTO-MEMORY INSTRUCTIONS 


1 LO— Store R«giatar Into Mantory. 




1 OPERANDS: (r * A, B, C, D, E, N, or 1} 






(BCkA" 


(tX+air ■ faddrjiflc" (a<tdr),IV' 


(OEkA-- 


f(y+dAr*' faddr/DE" faddrJ.SP" 




faddrlHt ' 


Condition Set: NO | 


PUSH- Store Register Into Stack. 




OPERANDS: 




\ Af^" BC" OE'" Hi™ fX" lY'" 


Condition Set: NO | 





LOAD REGISTER INSTRUCTIONS 



I LD— Load Regiatar. 

I OPEWAWOS ; (r = A, fl, C, D, £ , H, or L) 

A,fBddrj" 
SCfaddr)" 
D£,faddrj" 
Ht.faddrJ"' 
JX.faofdrj" 
/ Y.faddr;" 
SP.faddrJ" 



r.r" 
r,lmm'* 
r,f«t;" 
r,f(X+d>" 



Bc,tmm^* 
DEJmm"^ 

IY,lmm'^ 



SPJY'^ 



A,(BC)" 
A,fOE)" 



A,l'^ I 
A,R = 



POP— Load Raglalar from Stack. 
I OPEWAWOS; 

Af" BC* DE" HL" (X'= 



Condition Set: Yaa 
(Only for LD A.I and LD A.R)J 



lY' 



Condition Set: NO 



MOVE MEMORY-TO-MEMORV INSTRUCTIONS 



LD — Move to Mvmory from ImmedlatB. 
I OPERANDS: 

(HL),lmm^* ffX+dJ,lmm*^ flY-HltJmm^' 



Condition Set: NO 



LDD —Move (HL} to (DE). Decrement BC, DE, and HL*^ 
LODR— Move (HL} lo (DE). Decrament BC, DE, end HL. 
Repeat II: BC NOT = 0.''^ ' ' 

LDI —Move (HL) to (DE). Decrement BC. Increment DE and HL.'^ 
LDIR — Move (HL) to (DE). Decrement BC. Increment DE and HL. 
Repeal II: BC NOT = 0.^^ bc i then .t, 

I OPERANDS: None (teqtslred. Conditicrv Set: VES 



EXCHANGE INSTRUCTIONS 



EX — Exchange Register Data with Register or Stack 
OPERAND S: 

DE,HL' 



AF,AF'' 



fSP),HL '■' 



Condition Set: NO 



EXX— Exchange Multiple Registers. 

BC viftth BC. DE viftth DE'. HL with HL'." 

OPERANDS: None Required. Condition Set: NO 



SHIFT INSTRUCTIONS 



RL —Shift 
Bit 7 

RR —Shift 
Bit a 



-Shift 
Sll 7 
-Shift 
Bll 

-Shift 
Zero 
-Shift 
Bit 7 

Shift 
Zero 

OPERANDS: 



RLC • 
RRC 

SLA - 
5RA - 

SRL — 



Left ttiru Carry Flag. 

goes lo Carry Fleg. Carry Rag goes to Bit 0. 
Right thru Carry Flag. 

goes to Carry Rag. Carry Flag goes to Bit 7, 

Left thru Carry Flag. 

goes to Carry Flag and Bit 0, 

Right thru Carry Fleg. 

goes to Carry Fleg and Bit 7. 

Left Artthmettc. 

Forced Into Bit 0. Bit 7 goes to Carry Rag. 
Right Arithmetic. 

not Chenged. Bit goes to Carry Flag. 
Right Logical. 

Forced Into Bit 7. Bll goea lo Carry Rag. 
fr ^ B, C, D, E, H, or L) 



my 



Condition Set: YES 



RLA —Shift Accumulator Lett thru Carry Flag." 

Bit 7 goes lo Carry Rag. Carry Flag goes to Bit 0. 
RRA — Shift Accumulator Right thru Carry Flag. 

Bit goes to Carry Flag. Carry Flag goes to Bit 7. 

RLCA— Shift Accumulator Lett tttru Carry Rag. ' 

Bit 7 goes to Carry Flag and Bit 0. 
RRCA — Shift Accumulator Right thru Carry Flag. 

Bll goes to Carry Flag and Bit 7. 

RLD —Shift Lett Half-Byte. - 

Bit* 0-3 of (HL) go into Blls 4-7 of (HL). 

Bits 4-7 of (HL) go Into Bits D-3 ol A. 

Bits 0-3 ol A go Into Bits 0-3 of (HL). 
RRD -Shin Rtght Half-Byte. 

Bits 4-7 ol (HL) go Into Bits 0-3 of (HL). 

Bits 0-3 of (HL) go Into Bits 0-3 of A. 

Bits 0-3 of A go Into Bits 4-7 ol (HL). 

OPERANDS; Nol Required. 



Condition Set: YES 



COMPARE INSTRUCTIONS 


BIT — Titt Bit 




OPEBANDS: <b =0, I, 2, 3, 4. 5, 6, or 7) 
(r = A, B. C, D, e, H, or L) 






Gondii Pen Set: IfES 


CP — Conipara to Accumulator. 




OPERANDS: (r = A. B. C. D. £, H. or Q 




f (mm iHLj ffJt+rfJ fir+dj ■ 


Condition Set; YES 



CPD — Compara (HL) to Accumulator, D«cramenl HL and BC/' 
CPDR— Compar* (HL) Xa Accumulator. Decrement HL and BC. 

Repeat it: BC NOT = AND ACCUMULATOR NOT = (HL). 

CPI — Compare (HL) to Accumulator. Increment HL. Decrement BC 
CPtR — Compare (HL) to Accumulator. Iricrement HL. Decrement BC. 
Repeal IF; BC NOT = AND ACCUMULATOR NOT = (HL). 



OPEfiAWOS: None Reg u (red. 



Condition Set YES 



1 BRANCH INSTRUCTIONS ^^^^^ 


1 CALL— Branch and Unk lor RettiriL | 


1 OPERANDS: 




1 UNCO**** 




1 addir 


Cadcfr ttOdr POatldr Ra<M^ 1 
HQaddr NZaddr P&arfdr Waddr 1 

Cond'tion Set. NO | 


roJNZ— Oacrar 


(Mil* inNdi M ■ NOT - a 1 


OPERANOS; 


w TMit. K f wn nut Condition Set MO | 


1 JP— Branch. 




OPERANOS.- 




1 UNCONO 


OONO 1 


adrfr ' 

<m ' 

(lY) 


C^ad*** £«Mr " Paaddr " P,addr" 1 
NCaddr " WZaddr ' P^adtfr ' Haddr ' 1 

Condition Set: NO 1 


JR — Branch. 




OFE^AHl^: 




UNCONO " 


CONO" " '""^ M IF ttOT TBUE f 


addr 


C,addr Zeddr 
NCaddr NZ^addr L 
Condition Set: NO | 


RET— Ratum from Cat. 1 


OPCflAWDS; 






COND'^ tr IB IF NOT TR^E 1 


Nonm 


C Z PO P L 
NC N2 PE M 1 

Condition Set: NO | 


RST— Branch to Spacial Addraaa. 1 


OPERAMDS: 




QOH -or- 


aOH -or- 33 1 


OSH -or S 


3SH -or. 40 10 1 


10H -or- 1S 


30H -or- 4a 1 


1SH -or 24 


3aH -or- Se Condition Set NO | 



DATA ALTERATION INSTRUCTIONS 



AND — AND' the Accumulator. 

on — OR' th« Accumulator. 

XOR — Eiclualva 'OR' the Accumulator. 



OPERANDS. 



ff » A, B. C, O. E, H. at L) 



(mm • f«U ' (IX+d) ' (tY-Htr Conaition Set: YES 



PtES — Rttat BH. (S«t Bit oft or S«t Bit to 0). 
SET —Set BtL (Sat BH on or Set BH to 1). 



OPEPAMOS. 



■■ 0. h 2, 3, 4. 5, 6. or T) 
A, fl. C, D, fc W, Of tj 



ft^ ' b/Ht}'^ b/IX-HiP bJir-Hl)^ Conomon Sel NO 



CCF — Flav«ra« tha Carry Ftog BN." Cortdition Set: YES 

CPL — Ravarta the Accum BKi. ' Cortdition Set: NO 

DAA — Convart Accum from Binary to BCD. ' Condition Set: YES 

NEC — Ravaraa lha Accum Numartc Valua. ' Condition Set: YES 

NOP —No Oparalton. ' Condition Set NO 

SCF —Turn on Carry Rag Bit (Set Bit to 1).'* Condition Set NO 

OPEMHDS: None Required. 



I/O INSTRUCTIONS 



Dt — DIaabIa Maakable Interrupt!. * 

El — Er«Bl>l« Matkable Interrupt*. ' 

HALT — Hall CPU until Interrupt or Reset li Racalvad.'* 

IHO —Sat Interrupt Mode 0.'^ 

IM1 —Sal Interrupt Mode 1.-'^ 

IM2 —Sat Interrupt Mode 2,'^ 

RET I — Return from Interrupt.'' 

(El Muit Be Executed First to R«-En«bls Inlarrupta.) 
RETN — Return from Non-MBSkafale InterrupL"'' 



OPERANDS; Mona Hequirtil. 



Condilion Set NO 



INO -Read Derlca (C) Into (HL). Dacramanl B and HL." 
OtITO— Write (HU) to Davica (C). Decrement B and HL' 

INI — Raad Oavica (C) Into (HL). Decremant B. Increment HL' 
OLFTI — Wrtia (HL) to Device (C). Decremant B. Incremant HU' 

INOR -Read Device (C) into (HL). Decrement B and KL. 

Repeat It: B NOT = 0. ' 
OTDR— Write (HL) to Device (C). Decremant B and NL 
Repaat If: B NOT = 0. ~ 

INIR — Read Devlea (C) inte (HL). Deeremcnt B. Increment HL. 

Repeat If: B NOT = 0. - ' ^ 
OT in — Write (HL) to Device (C). Decremant B. Incramant HL. 

Repeal If: B NOT = Ol'" ' ^ - *' 

O PCRAN DS: Not Required. Condition Set: YES 



IN— Rt«4 Oavlc« (C] into Specified Register. 
OPEWAWOS; (r « 4, fl, C. D. E, H, or L) 



Condition Set; YES 



OUT— Writo to Oavica (C) from Spaclflad Rasiatsr. 
OPeHAWOS; ff « A, a. C, D, E, H, o r L) 

Kht" Condition Sel: NO 



IN — Read Device Specified into Accumulator, 
OPERMiOSt AJeddr) - Condition Set: NO 



OUT— Wrlia id Spacmad Davtoe liwa. Accumulator. 
OPEftAWOS. (»ddr)A ' Condition Set NO 



z 

H 

P/V 
N 

' C 



Sign Flag 
Zero Flag 
Hall-Carry Flag 
PartfyiOtlo Flag 
AddiSubtract Flag 
Carry Flag 



1 

1 nC 


No Carry 1 


1 ^ 
1 C 


™ Carry 1 


I PO 


- Pafity Od(3'No Oflo 1 


1 DC 


- Parity EvervOflo 1 


NZ 


= Not Zero 1 


Z 


Zero 1 


P 


Positiv* 


III 


Nsgalire 1 



7 


6 




4 


3 2 1 




Is 


Z 






♦ |p/V 1 N 


C 






1 BIT ■ 


BIT = 1 


pONO CODE 


coNo cood 


NC 010 


C oil 




PE lot 




Z 001 




M 111 1 



TYPE OF I 
INSTRUCTION 



INSTnUCTIONS 
WHICH SET FLAQB 



0ON0ITIOH8 TO TEST 



NC C PO PC NI Z P M 



*DC. *0D. SBC. SUB 

DEC. INC lExcluitlng ragiattr pur*].... 

CPO, CPOfl, CPI, CPIH 



LOAD 



LD A.I ... 
U> A.R.. 



LOO. LDI_ 

LOOn LOIR. 



AMD. OR KOR^ 
CCf. %A RLCA. MA. mCA. 
0*A NEC. flL. HLC. RB. RRC 

Sl> SfM SRL 

RU) RRO _ 



IN [Eiooi wtwi dpi rm ^lac tiy <C)J 

INO IN* OUTD 0UT5 ...^ 

INOfl INlfl OTDR OTIH „ 



HEX/OEC CONVERSION CHART 



■ 4 2 1 


a 4 


a 1 


■ 4 3 1 


14 2 1 


HEX 


DEC 


HEX 


DEC 


HEX 


DEC 


HEX 


DEC 


























1 


4096 


1 


256 


1 


16 


1 


1 


2 


8192 


2 


512 


2 


32 


2 


2 


3 


122ea 


3 


768 


3 


48 


3 


3 


4 


16384 


4 


1024 


4 


64 


4 


4 


5 


204 BO 


S 


1280 


5 


80 


5 


S 


6 


24576 


6 


1536 


6 


96 


6 


6 


7 


28672 


7 


1792 


7 


112 


7 


7 


e 


32768 


8 


2048 


8 


128 


8 


e 


s 


36864 


9 


2304 


9 


144 


9 


9 


A 


40960 


A 


2560 


A 


160 


A 


10 


B 


45056 


B 


2816 


B 


176 


B 


11 


C 


49152 


C 


3072 


C 


192 


C 


12 


D 


53246 


D 


3328 


D 


2oe 


D 


13 


B 


57344 


E 


3584 


E 


224 


E 


14 


F 


81440 


F 


3840 


F 


340 


F 


15 




65535 


4095 


255 


15 



The following are whiat are described as undocumented and 
unsupported m&tructions which ttiay or may not ooour In various 
machine language chips or compilers. 

They are documeniad here so thai if you should encounter them, you 
will be able to identify them, and possibly find a use tor therr. 

On this page, they are listed tjy MNEMONIC sequence 

On the toltowing page. Ihey are listed by OPCODE sequence 

IX and lY are I6>bit registers Nowhere in the normal set is there a way 
to address either of the 6 bits as though it were a single S-tiit register. 
Some of these instructions do allow this ability 

In the MNEMOFJICS, the IX and lY registers are accessed as 4 
individual 8-tiil ragtsurs as follows: 

HX it me I of IX 
LX is lh« X of IX 

HY IS the I of IV 

LY IE me Y of lY 



1 iir »,w 




ill. »« 










PMC 


251. I4e 


LC u . & 


toeji 


22^. IH 


1 A.LM 


**** 




[Xl u.s 


CM* 


22t,»iT 


1 iU k'u 




151, 141 


..^ *f 


t»4C 


221, laa 


1 •«! 




' . 31 


W t-T . i w 






1 




251. ni 


u ur.ft 


re«r 


253. Ill 


1 KB A.U 




«». »J> 


t» IX. a 


rvw 


253 . IM 


1 m », tT 






i^'t 


**** 


251, t05 










rvM 


25 J, 1M 


1 t-l 






LD LT,K 


riM 


253. 1»7 






, ' . tM 


U) 1.1. m 






1 urn u 






W 
















232, m 


1 cr H 








■95c 




1 L* 


DOW) 


2; 1 . tM 




tDM 


2>7,1*S 














rCBTil 


d6H 






■□74 




1 OK « 




J5J.91T 


H!^ 




2JT,n4 










W 11 


177. T2»-155 


1 omr u 


row 




■er 


■MM-A7 






-wm — 




■o» 




23T.m-l75 




BUT 




nor 




237.iM-na 












227, TB»-V9l 




BCJC 






«Drf->? 


23?.«M-M3 


1 n 




J&1.IM4 


■or 




2J7.t«-255 


\ ID (s4ai 1 .ML 








OMM 


217, VTa 




m Tr 


nrnsi 








LL- A. EI 


rr»»r 


351.114 


nor 


KMHI 


227,110 


Ui i..lJ 


□D7D 






»?% 


2 17 . H* 




roTp 




■tf 


tPTT 


227. tW 


i« i.u 


"rtiiS 




■or 


B71 


2T?. 12* 




nxu 






ICTr 


2JT.tr7 


LD ItLK 


ow*- 




mm 




UI.1M 


Ui l.Lf 


PT>4S 


25]. e«* 


m mt 


VOH 


252. 1M 




flW 


SM.sn 


on La 


udm 


221, 1ST 


LB Crlllf 


FT*: 




« 17 


row 


253, t«1 


LD 


tMP 








217. 1IT7 


LD C^LV 






"IBS? 




li> B,M 




HI, WW ■ - 




KOfiD 




LCr CUV 






PiTM 


I»5 


?J7,1Dt 


LC Eh. LA 








iUUl 


237. liW 


1 LD D.LIf 


irn5> 




wrtu 




23T, 117 






»t.D<3 






1 25 


LD E.mr 




J5] , D*J 


TBTTOOr 


~EB9c 




U< I.LX 






BC A . MY 


FDfc 


251, l^b 




mti 


253,093 




E»«Eil 


22 1. 1511 










rcni 


252, 157 


LE 

Ui 

LD MI.C 
LD n.E 

LO Kk.LlE 


QOM 
BKf 
PM3 
CHI 


3J1,0U, Hi 
JJi, 1B> 

3*1, &•§ 
231. 6W 
101 


mix. US -ill 

■LI. I1T«4) 
■11. * 
•U. ■ 

BU- C 

ru. 


csl« 

CBif 

ciao 

C«1i 

cai? 


}A3,0&4 

32!,2t>J,iJM,tH 

753. JD3.dAj.fi.M 

2fiJ.B5!. 

703, n4d 

203.044 

2C3,05D 


[ifi HV. 

LD U,H 


row 


3bJ. tea 

253, CDt 


n4. ■ 
iu. H 


raw 


102. ail 

201. O-S* 


U HT.C 
Idl HT.B 
U] NT. IE 
LC HT.t-V 




253, 0«7 

25*. BW 
253. til 


■mm 

■W NTT 

wr LI 


mu 

nMH 

□D95 
rD95 


253, j4Bi 
221, 14^ 
25J, 14<« 


LD L£,iM 
LD JLl,* 


OUJIi 1 


2>i*oa,iti 
221.111 


■■rw 

IM' IT 


"TBSc 


-HT7777 

232. I 72 




TtHM 




m Li 

1 I > i.t 


■ou 

miU) 


221,172 
253, 



Timing for these instruclions is detBrminetJ by adding 4 T- states to 
each one which corresponds to a normal instruction of similar 
Structure using the H or L M art operand. 

Additlortally. there is 8 sot ot shift or rotate instructions added. We 
have given them the mnemonic "SLL" because it seems most 
appropriate^ 

SLL operates in tttts fashion: 

The operand is shifted toft 1 bn. Bit 7 Qoea to tile carry flag and bit 
becomes a 1 . This is Ihe same as doubling or multiplying the operand 
tiy 2 and adding i after the mutli plication. 

Ottier instructions stiown h«re are duplications ot functions avaii^e 
ttirough ttic rwrmal instruction Ml, sfiown for your knowledge. 



5SJ> b 
aj. 1 


nil 
mi 


2*1. •«* 


7^ TT ' 


aw 

or^ 


~nmn 


IX SB 

iX EX. i» 

lie u 


■HA 

IB» 

auc 


U1.tM.Lit 
Ut,M« 


"g^'TS 


^wH 


"gT^^y ' 

271.MV 


it e.d — 

LB v.mtL 

lit, 




' 

Si.irt 


U t-.I !■ 
IX- HI.-. 


miw 

EMI 


■JJV.Kf— 

12*. KT 


It Ml,D 
L£ U^I 
U> MX.U 
ID Bl.A 


mm 7 
nw^ 


i21.181 


U U.I 

W ix.c 

U> LX^K 


CPU 


32 MM 

331,1«f 


Lb &jKI 

Iw9 JL.U 


TWc 

mr 
w>c 
mJn 


32 1 , tn 


AEC A, III 
UJC A.LJ 


D044 
CHS 
SDAT 


U1.112 
721,1*1 


^ Kl 
EUW tS 

^ t.wk 
sac 11, u 




£21. 1U 


ARD HI 

lU3fr KR 

xr* LX 


□DM 


>>^1^ 
m. 112 


Ob mc 

an U 
Cf HJt 
CT Ut 


mai 

OOM 


271, m 

211, 1*1 
22 MM 
231. 1*» 


SU. f [!• tU 

MOP 

KEG 

!RW 


RMe 
mi 


237.B0S-M> 


MC 
NIC 

Hcn 


TOi 

■SH 

■MC 


2)T,A«S 

217. m 




an. 


iii.foo 

21J^ »-it 1 



I LO HT, I 



ra — 

J U LI, IB 

fxi'Tnw — 

I U D.LI 



I Ui ■T,C 

lu n.b 

lu Nir,t.T 
lu> mi. I 



lu LV.h 

I U> I.T,I 



iLfl L«,bV 



|wxw- 

I AOr A,HT 



I LY 
: Art.1 

nf — 



mi 



TBK3~ 



n»9 



PTt«C 

rue 



2J7,I1C 

X17. ITT 



2177 
Ul.ir* 

in. 124 

217.11* 

l3T.tU 



±3^.11^ ITS 
H1.M4 

YSf 



^J.»44. 

2?) To^S 
2^3, 6T7 
253. OM 
253. OW 



253, 
2*:3,m 
251. 9« 

353. (N* 
25), mi 

3^3, liM 
35 >. mi 
2S3,1fi« 
243, IflT 



s^TTim" 

351, iTt 
153.114 
353_J;£S 

353i 133 
3^3 « 1441 
353, 141 



353, 14* 
2S3,.15C 
aj, 1S7 
1*4 

353. i*a 

243.173 
343. 171 



233. tei 

253. 
3^3, 1M 



OP-CODE SEQUENCE 














ncf 




L' 1,' 1^ 


; ! t , p 








fl 1 1 1 1 1 


C'01 , 11 ij 111 


LD E,C 


59 




Ln < BC 1 


o; 


D03 


Lf) E,D 


5A 


CI9C 


TNT Be 


03 




LD B,£ 


^B 


□^1 






DD4 


LD E,H 


■c 


□ 92 


DEC S 




□ 115 


LD E.L 




GQJ 


LD ■.infii 




006,111 


LD EflKLl 


SI 


□ 94 


PLCS 


&7 


□ 07 


LP e.A 


5r 


095 






BOB 


LD Kr9 


eo 




Art! HL. bt 




D09 


LD H,C 


i 1 


097 


LD A , 1 1 




TD 


Ltii K,D 


tt 


Q^e 


Die BC 


■■ f 


OTl 


LC H^r 


63 


093 


IWC C 


t-c 


111 = 


tb H.tf 


64 


100 


nec c 


DD 


DTJ 


LB K,L 




icir 


LD C,lmfi 


oeii 


1 4 ,111 


[-D H, [HL> 


M 






TF 








ins 






D t^, aaa. 


TTt.i 


e« 


104 


Lb CLEj^ma 




on, ill. 111 


LP L<C 




1E5 






aia 


LD L.D 




lot 




'T 


□ 1* 


LD L,F 


E« 


107 


JWC □ 


Td 


O^b 


LD L,H 




10& 


PEC ■& 


15 


□ St 


LD L,L 










D23,iii 


LD L, (tfLI 




tld 




1 ~ 


02^ 


tD L,ii 


CF 


1 11 


^ idJr 




034 , 999 


Lb 4HL],B 


7C 


1 ia 


ADD H L . DE 


1^ 


□ 35 


LD (HL1,C 


71 


111 


LD F. , r CE ] 


■ A 


D26 


LC CHL],D 


13 


1 14 


DEC CS 




□ 21 


LD (HL].E 


73 


115 






□ 36 


LC (HLKH 


T4 


lie 








LD [HL),L 


7^ 


TIT 


LD E, mn 




03Df in 


]dALT 


7* 


1 IS 


KTIA 




□ 31 


LD i|trL],A 


r? 


1 19 








LC A^B 


7i 


lift 


LD HI] J inm 






LD A.C 


79 


121 








EJ5 A,D 


7A 


U2 




33 


035 


LB A, E 


7B 


123 


IWC H 


M 


036 


Lt A.H 




1±4 


tlEC Fl 


2^ 


037 


LD A.L 


TT 


125 


to H^iBV 


3^11 




LS A. (ULI 




U6 




;i 




LP Jl,A 




127 









ADD Arl 


«D 


U& 


ADD Ht,lfL 


» 


04 1 


ADD A.C 


• 1 


139 








ADD A.D 


fta 


130 


cac m. 


a 


D43 


APE A.£ 


S3 


131 


TBp-t 


3P 


t)U 


ADD A,H 


Si 


135 


MC t 


» 




ADD A,L 






LD L^lnp 




t>a<Eh,iii 


AtD A, rSLI 




134 




7r 


OiT 


hPD A, A 


07 


115 




3D.* 




KPC A.^ 




lifi 




1 11 1 11 


111, Jii 


APC A,C 




U7 


LT ri<ldr1j,JI 




050,flaA,dJid 


ADC A>D 




138 


INC SP 


V3 


05 T 


ADC A, I 


Sfi 


13? 


TNC (HL) 






*M A.H 




Mfl 


DEC |UL) 




&53 


tnc A,L 


eL 


141 


LP [HLi^lw 




□54,111 


Al^ A. ES.1 


at 


t4i 








ko: A,x 


w 


14] 






□S&.-flfl 


eui p 


Tc" 


144 


ADD 


J9 


□ ^7 


StT C 


^1 


145 




3Aa*M 




sue 


*2 


146 


ISC Ef 


IB 








147 


■Hf A 


vr 


0£A 


■Burn 


HI 


T4B 


DK A 


ic 


051 


SUB L 






L£i A. IRB 


nil 


062,111 


SUB (HLI 




150 


CCF 


sr 


063 


A 


*5 


151 


XBr-ffTf ' 


to 




SBC A,B 




151 




41 


ots 


snc A,C 


99 


155 


in 1,D 


42 


0«6 


SBC A^D 




154 


LD B,E 


4j 


067 


SBC A,E 


=»6 


155 


IB ^ 


41 


0«9 










4^ 


06^ 








LD ruL] 


4C 


010 


5BC A,(HL^ 






LD Br* 


*■) 


OTl 


EEC A^A 


'Jr 


t59 


Lb t,* 


41 


0^5 


AKD B 


' kfi 






4« 


073 


A*iC C 


k 1 






U 


074 


ANb C 


A7 


ItJ 








AHD E 


A 1. 


1*3 


f , h" ~ 










SU 




*t> 


□ 77 


AWP 1. 


AS 




LD (HLl 




□ jS 


AHP fflLJ 


Ae 


tet 


LD C.A 


4T 


079 


AHD A 


A7 


1117 


■Lb b.l 




DSD 


HUH B 


Afl 


16fl 


LD D,f 




□er 


KCfl C 


A9 


lfi4 


LP DiD 




003 


XDD ]> 


U 


170 






oa3 


XDH E 


AB 


T71 


LD D.H 




□B4 






ni 


LD D.l 


5^ 




XOV L 




173 


t,D D , 1 HL 1 






^f>ii (HL] 


AE 


1T4 






0P7 


i<OP ft 


AT 


1T5 _ 



OP-COOE SEQUENCE 





. h F 




17* 


fl? C 


»1 




OP 




176 


DR C 


Bn 


1T9 


^ H 




"TIB ^ — 


fiR L 


r£ 


1G1 




Iff 


182 


DP A 


CT 




B 


I=fi 




rp C 




1&5 


cr r- 


V-S 




CP E 




1fl7 


cP H 


fr: 




CP L 


5-' 


ie9 


CP 'IHLI 


BE 


19-0 


CP * 


BJ 


151 




HfS 




POP EC 


r s 


193 


JP WZ,*d[3r 




l^fiidddidaa 


JP addr 




IQSr aad , aaa 






i|^b,aaa,aAa 


POSH SC 


ri 


1S7 


ADC h.lTEDr 




19a, 111 


BST CflK 




199 




-a 


200 


BET 




3D1 


JP J^flddr 






SLT B 


CBOO 






CBOl 




PliC [? 


CEO'S 




PLC t 


rB03 




BLC tf 


CECI4 




PJjC L 




201, 


RLC 




203, 


iiu: Jl 


CPU/ 


203, DQ7 


BRC i 


CBoe 


20 J, DOB 


P-SC c 


CEQ* 


2b^,&M 




'r^ijA 


203,010 


RRC E 






flh: m 


'.-BK 


20J,0T2 


titX t 


-i^nc 




eh: luLi 




203^014 


EEC A 






RL B 




101 H 016 




Ctit 




RL r 


CI12 


?D3,D1H 


RL E 


CBT> 


201,019 


EL H 


cn^4 


203,020 


St t: 


CBIS 


203,021 


RL IMH 


Cltf. 


203,022 


RL A 


CE1'' 


203,021 




re TP 




fiti t 








CRIA 




RE E 


r»iB 


203,027 


RP H 


CHIC 


^03.cl^6 


F?E L 




203,024 




•3111 


203,030 


FiE A 


Ct>T 


201,011 


SUA B 


C*2fl 


703^032 


gtA'f ■ — ■ 




3111, ngi — ^ 




rK?3 


2D3,E134 


5tji e 




20 J, (115 


3Lft H 




7(11,(1 IB 


SU I. 




2D5,M7 


SLK CKLI 




203, (MB 


«LA ^ 


rBJ? 


203,039 


£RA & 


rs2a 


203,040 


sfcn * 


diH 




SM. D 


ci:a 


201,043 


StlA E 


CB3» 


201,043 


Sflfi tf 


OIK 


201,044 


SEA L 


'U» 




5SA LtTL] 


r*3E 


701,046 




C*2F 


201,047 


sn. i 


(TI3B 


303,05* 


SEL t 


r»W 


^TBJ^OST 






203 , asE 






JOS, 055 


£Pi H 


CDJC 


2di,06a 




i»n 








201,>Dfi2 




CB 3T 


;01 H O&l 


BIT D,H 


CB*D 


201. 0&4 


BIT Q,C 




203,065 


Sir O.D 




203,G<6§ 


ftiT C.E 




203,067 


BIT P,tt 


'--*» 





(HLl 
A 

2>a 



2.n 

2.E 



EJT 
BIT 



2. A 
3.1 



3,H 



"DIT~"jf 
BIT 4 
HIT 4 
BIT S 

nrr 

AIT 5 
KIT 3 
HT S 
Bit S 
AIT 5 
WT 5 
BIT 6 

biT « 

BIT C 
BIT 
BIT 6 
BIT fi 
BJT « 
BIT 7 

Tirr 

BIT 7 
BIT 7 
BIT 7 



ftIT 7 
PC 
EES 
RES 
RES D 
SEE D 

VtS 
HEF 
RES 1 



MS 



WES 2,E 
EES 2,H 



BK 2ttk 

BBS 3,B 

REE 3,P 
BCE 

RES 3,H 



X — 



CM7 



CBU 



B>]2 

CB3i4 
CB45 

cbSb 
ct5a 



(3U 



iTBfcl 



CB«B 



CB*I 

CB6F 
Cli70 
"CBTT" 

CB71 
CB'»4 

i7R7t 
CB77 
CB7t 

CiT» 
ci7a 

CB1» 

c»?c 

CB^ 
CB?T 



CHB3 



CB»JF 



(34? 



CBU 



303,070 
203.071 
203.073 



"5* J, 073 ' 
20]hO7< 

201. 07 S 
203 . OTf- 



201, D7& 
301,07? 
303 . OHO 

203, 0S2 
J0J.0B3 
203, OBI 



ifil . 665 " 
;C1.QB£ 
J(}3,DET 
2D1.0SS 

201.090 
201,D'5T 
303,092 



"Mi, 0^3 ■ 

201.094 
301.0?!i 
203,09B 

203,096 
203, D?*! 
201, 100 



2Dl,lDT 
ZD3, 1D2 
203, TD3 

203, m 



203,105 
3D3/10e 
203. 107 
2D1. IDE 



2C3,1fi9 
201. 1 10 

20i. HI 

203, 112 



303,1 14 
203, 1 1% 
203, 
3D3;ri1 
2Dj> 1 IB 
203, 119 
203,120 

203,1;!2 
201. 121 
203,124 
2D1. 135 
203,126 
201. 1J7 
201, 12H 

303, 130 
301, 131 
303, 132 

203,114 
201,115 
203, I3& 

301, lie 

303,119 
203,140 
H3,i4T 
203 H 142 
203, m 
201. 144 
201,145 
201, 14e 
201,147 
203, 14B 
" TM, 14» 
203, 150 
301.151 
201, 153_ 
20 3, 15:3 
203, 1S4 
201, 1S5 
203,1'S6 



OP CODE SEQUENCE 





; KLI 

1 

-i. 4 fl 




?CJ,. 131 


RES 4.C 

PE 

PEL 4,1 
SB *,« 


CMl 

(.■iij 


20), t*t 
;03, 1*4 


fF£ 4, a 

5E5 


CM I 

cmM 


stti, in 


PES 


cuu 
-ur 


38i:u» — 1 


Kb 

HX 


CMC 

CAM 

:iBO 


"Trrm 


CP 




203. ^tt 


PES *-,*«,*> 

JiSS: ".t 




Hi. Ill 

aei.t«> 


PIS 

315 


CM! 


HI. in 
m. m 


Vl 

= 15 

PtS 

srr : ,i 




»1, IB 
2CJ.m 


Err C.-: 
1 S(T 


C»C1 


20 J. IM 


fitrm 

?rr 


-WP^ 


-WTTTfT 

zo>, rt« 

201 1. 204 


3 IT i,c 




2«3.2«1 
2V] . 2<M 


irr I,* 

^F! 


OCT 


2tJ.24i 
2*1, 2M 

103. 2H 


51T 


-OPT 

OH 

OM 


-yiTTn 

2«)^2ie 
jtj, ;»* 


5t? ?,* 

srr 3,1 


TW! 

tarn 


203,213 
201, 2 <4 
2Q3,a>S 


1 SET 3,& 

1 5ET Irt 


aw 


2».21t 

203, 3t« 
203 . 220 


1 srr .^'FiJ 

1 SET ir* 

1 EET 4 , ? 


-fW — ' 


2Q3,222 
2«, 2}3 
20), W 


1 srr «rD 

1 SETT 4.C 
1 SET 4 1 H 


^T«n 

ram 


3B1.3n 

30>,22« 
2n),?27 
203, 2» 


1 SET 4. 
1 SET 4 , A 
1 SET S,l 


^! — 


'Tff3^M* 

2Q3,33t 
3Q3,232 


1 SIT S,D 
1 5JT 5,E 
1 PST 


CMC 


"jn73M 

2dlj7)« 
201, J3% 
20^,236 


1 shrt 

1 sFt s,(in,» 
1 sirr 

1 SET e.i 


-orw 


2a>,23ll 

n>,23t 

203.240 


1 SET t,C 
1 SET 6<D 
1 SET Ci.E 
1 gTT i.K 


cmri 

car J 

ELBf i 


2CI1.24T 
7il 1.242 
201,241 




m 7.L 

KT ''.in.* 

CALL X,*<Uz- 

ygL~aA.? — 



m H 

am- K.vut 

WTfSt 

wm itm 



CALt C.44M4^ 

LB IK^Uw 
t£ t*«drl.ZE 



LB llX-it,C 
til ii>44i.ii 

11*41 . 



TO-mrai — 

*t;w iiic>d] 



UK- nx«iij 
TnmyrwT — 

SUA IU*dt 



■IT D.I Iktdl 
BIT T<[IJI+dJ 
>IT J. I tX-td] 

■IT 4. t IMtd I 
PIT t IM+dl 
IT fi< ( IX1'd^ 



REEI IfCllltdl 

III vfii^arr 

We 4. LUtdl 
*Ei !l. [ U*dl 
MB t, \ m*di 



HU 7, UI*d) 
BET 0, ttJl-d) 
BR 1pl»«4^ 



CM MA 



dT 



WIT" 



□CC31dd4« 
DUL'SdtME 

DM"Hdd3 6 



201.351 

203 ..255 
J04.Ma^ 
2D9.au 7 

JM 

3t2,MMM,, 

jn 



219. U« 

22 tM* 
231. «J5 
221.633.. 



Z2I.H2.. 
3J1.B43 



321^ 953. < 

23i^«a.i 

22I.0S4.1 

731.6^7 

231.' 



W..'lii, 
2Jt. 112, 

23T.TT3. 



dde 



221.t*^4,f±dd 
33*. TT5.I3M 
22t. tl£.diM 

3 ai.H9.i 

33l.l?4.i 
231.-T43,< 



221,156, 
221,16*, 
221.174, 

331,190, 
221.303, 
221, 



ddd 

i^drS.EliI 



231,203 
221,203 
231,?P1, 



ddi],>?3D 
d!ld,C3P 
diid.04f' 



351,303 
321,203 
231.203 
231,203 



■7JT7315T 

^21,203 
J2l ,201 
331.203 



,[td[l,Ci70 

,d[][f,07e 
.diid.oet 



IJTTJdT, 

221,309, 

221,30:1, 



ddd, 1132 
ddd, 1 la 

d^d, 1 1 



331, m, 

32t,3Dl 
321,301. 
321, Z03, 



ddd, 143 
ddd>i^Q 



^<i^i. 174 



ZZT, 31>3. 
221, 2Q3. 
231,203. 

22T,2Ci3. 



ddd, I9a 
ddd<19S 
ddd*2(l« 
ddd,2T4 



OP-CODE SEQUENCE 




221 J Zai.ddd, ::3D 
221,2ai,ddd.22B 
22I4 2(}l4deld.I4£ 

221 I 227 



BST 30H 
RET H 

XB"lf,kL — 

EI 

CXU. tt,4ld4r 



746. tit 
246 



2^2 J a&fl 1 ^a.a. 



DIP* 



2? 1 , 23 3 

222, lii 
225 



TWT* 



r&D9 

FD211. 
FD22H 



&2t 
□33,111,111 
03< .aaa 



□41 



224 

2J5 

22fi,ada,daa 



?2B^ ill , 

I3Q, 111 
2J1 



7TW( 



PD23 



Tti^iTWdd 



-m— 

234, «A«, 



Lb B,HV*ar 

to riy^dii 



to L J I¥^d| 



rti4Edd 

Pf^dd 



, D70,add 
, CTB^ddd 
.CiBtfddd 
. t*4jiJdd 



EC40 
EHI 
KD43 



23^, dia 
J37,0*4 



337, 06'^ , a a ■ , sa n' 
23^ .nee 

337.069 
237,070 



LD lIV+dl.E 
m n¥+d|,H 
LC I lY+d I < L 



rttEd^s 
rtJ7icid 



tC2,ddd 

110, add 

1 I3,ddd 



' ED43«A 
El>44 
E[145 
ED46 



' emV ' 



237, D7i 
237,075 
237,074 



TFfTrid 
FD7 3[fd 
rD74*l 



HDD A,lIT*dli 



FP7E»J>1 
FLifiedd 
FDBEdd 



1 14,ddd 



134, ddd 
t42,ddd 



"KQ^B^a, 
EMF 



237, D7S, , Ata 
23 7,C77 
337, CT* 

237, 6B0 



SUB TlT^ST 



150, ddd 
15fl,ddd 
I*trfli3d 
174,dfld 

isOnddd 
203,add4frofr 
ZPi.ddd.D14 
ISTTdddTolT 
20J.dda.O]D 
203,ddd.O3H 
2D),ddd.04« 



T7T7MT 

^37,0S« 



CP flY+dt 
BL£ (tV«d} 



TO9edd 
FDfEdd 
FDAfedd 
FDAEdd 



tli52 



237, DBB 
:237.aB9 
337,030 



EDS7 
EM? 



~eEIb«A4* 



337.091 .aaa.aAd 
J37,0fl< 

237,09* 



SRL fl¥»di 
BIT (ly+dj 



PDCKddlfi 
Fimdd3>6 



EDt7 



337,0^8 
337, 103 
237, 104 



BIT 4, lllf+dj 
BIT 5,iiv+d) 
3IT E,H CIVtd] 



^3OJ,ddd«0«2 
,20). add. 070 
,Jirj,ild(i,07e 
.aqj.dJd.Dfl fc 
TJWT, add. ■D'ST 
,203,ddd. 1D2 
4 2>l>3,ddd. 1 10 
. JO ), dda, 1 18 

755^3, add. 126 
.2(l<3.ddd, 134 
.2l33,dd[l, 142 
.2a3,j;ddl. 1^ 

.2a3,dda, 166 

,?oi,H3dd, 
^203^ad^j^ 

Tl&3,Md, 1^ 
. 2(F3.ddd, 
.20i,dad,2D6 
. ;03,ddd,Zl4 



TTTTTTTFfSr 

REE C.[IV+d) 
}«ES 1,(IY+dl 
2, (Ilf+fl) 



237; TQ5 
237,106 
?3^ , 1 1 T 
237* n* 



FES 4,riY-4-d) 
RES S,(IV-»dJ 



Fn7e 

ED7q 
EI>7A 



537; 1 15,. 
;37. 120 
237,121 
237, 122 



REE 7,Cir+d) 

SBI 0,[IIf+(ll) 

SET 1,[IT-+d) 

SET 2,[IT-l-d!l 



E[M1 

ee:a2 



237, IfiO 
237, T61 
237, 162 



237h ICS 
237. 16* 
237. IfQ 



set 3,riT+di 

SET t r I ll+d |l 

Btt * JlY+df 



537. 176 
237,177 
237. (7B 



,?03.dddr222 
.2«3rdddr230 
.3C3rdiId,J3B 
.3Ci3rddd,246 

,237 

,229 

71^ 



EI^2 



;i 7 ,w 

237, 164 
237, IBS 
237 , reb 



343 r«*4 r*«fl 



ZKLL I=,aJdr 



MNEMONIC SEQUENCE 
















^' 




Dcmiii 


711, t<2,d>dd 


«^ 


^' 




llHi ijil 




*iK 


^' 






144, 11 J 


u*: 


^' 




ir 


14J 


v-r 


^' 




w 


13£ 










13t 


















n 










■c 


140 








to 


141 








CPV 
































337.1J5 






- 















aii,iM.-f-- 






T f »rf 1 




J5l,1i4,33- 








mi 


Y«B.1U 






A 








K 


B 


M 










m 


179 




t 


t' 




^iO 




ft 


r 




131 




l 


» 




1]3 




li 


L 




133 




n 


.BT 




DEl^ 




SI 


.M 


14 


025 




Rt.ia 


» 


041 








D51 




11. RC 








TX.H 


nt] 19 






IV, tl 


0079 


731,041 






[I039 






iT.tr 


roD9 


753, ffO? 






rot9 






IT. IT 




75 3, 041 


»i>D 




rD]9 




"155" 


ihil 


If ' 


ia 








77T, W»,44d 










7^3, W,ddd 


- 






V«ll 


730*iit 


. ^- 






n^ 


1*7 


» w: 






i& 


1« 




e 




fti 


1«1 


UK 


B 




JLl 


T41 








Jll 


lil 


^m 


■ 




*4 


ftj 


»« 


t 




At 


1« 


tlT 






CMC 


341, «7a 


■IT 


«. 






^1.m,«d.ffTB 


• IT 


«. 




4T ~l ItMl 




■rt 


1. 










• 


■ 


CM* 








C 








I 


G 








C,f 








c 


a 


CH4 




■1" 


e 


I 








1 




"SO — 


"9i3.rn 


■rr 














. IT •*« 




25}, 2Q3,dM.1ITt 












1 


■ 








1, 


C 






p. ' 














■ 


CStt 






1 


■ 


CMC 










703,07^ 










F'T 




1 11-41 




231, 2C3h tUdfOBb 


•■1" 








753,201,ddd,CHb 




2 






3D], DB^ 




J.b 








3 






701, on 1 
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